Hurricanes are one of the most costly natural disasters in United States (U.S.) and have 2 increased in frequency in the last few years. The critical role of evacuation, particularly for the 3 vulnerable communities, has been realized from some disastrous evacuation experiences in some 4 recent hurricanes (for instance, Hurricane Katrina and Rita in 2005). A thorough understanding 5 of the determinants of evacuation behavior is therefore needed to protect the loss of lives 6 especially in the vulnerable communities. However, a household's decision making process 7 under a hurricane risk is a very complex process influenced by many factors. This paper presents 8 a model of household hurricane evacuation behavior accounting for households' heterogeneous 9 behavior in decision making using original data from Hurricane Ivan. It develops a mixed logit 10 (also known as random-parameters logit) model of hurricane evacuation decision where random 11 parameters reflect the heterogeneous responses of households due to a hurricane. We report 12 several factors, consistent with some of the previous findings which are important for 13 understanding household level evacuation decision making. We also explain the varied 14 influences of some of the determining variables on the hurricane evacuation decision.
reports several factors, consistent with previous findings, important for the evacuation decision 1 providing insights for a better household decision making model for hurricane evacuation.
2 However, it also explains the varied influences of some of the determining variables on the 3 hurricane evacuation decision. 4 This paper is organized as follows. The next two sections present the methodological 5 framework followed by a description of survey data. Then, we present and discuss the empirical 6 results. The last section contains some concluding remarks along with some implications of the 7 findings. The question of whether to evacuate or stay at home in advance of a hurricane involves a 11 decision between these two possible outcomes. Discrete outcome models, such as logit, offer a 12 rigorous analytical framework for modeling such situations; for the last several decades, the logit 13 model has been extensively used to model this kind of discrete outcomes. However, one of the 14 assumptions made in the derivation and application of the standard logit model is that the 15 parameters or coefficients of variables are fixed across all observations. When this assumption 16 does not hold, inconsistent estimates of parameters and outcome probabilities will result 17 (Washington et al. 2003) . To account for the possibility that the parameters may vary across 18 observations the random-parameters or mixed logit model are usually considered. Following the 19 work presented in Train (2003) 
where β is a vector of estimable parameters, ( #$ is a vector of the factors (covariates) that disturbances * #$ are assumed as extreme value Type I distributed then the standard binomial logit 1 form for the evacuation decision outcome is as following, 2 + $ (-) = / & 0 ( 12
where Pn(i) is the probability of household n evacuating and ( #$ and ( 4$ are the vectors of 3 the factors that determine whether household n will evacuate and not evacuate respectively. To 12 Table 1 provides summary statistics of some of the selected variables from the data. 
Empirical Results

15
We first report the correlation matrix ( 
where the LLJ K L is the log-likelihood at convergence of the restricted model (in this case variable in fundamentally different ways with respect to their evacuation decisions. Therefore the statistically significant random parameter of a variable might explain the conflicting results 1 across different studies that assume fixed parameters. Second, it would be difficult for 2 emergency managers and transportation officials to determine which households with a given 3 characteristic will respond by evacuating and which will respond by staying. However, it would 4 be better for them to understand the heterogeneity of responses among the households instead of 5 assuming a uniform response towards evacuation decision due to a given characteristic of the 6 household. Such heterogeneous responses (reflected by the distribution of a random parameter) 7 can provide a better prediction of the share of evacuated population. The challenge for future 8 research however would be to identify the set of characteristics for which households have 9 different evacuation responses and more importantly to identify the variables that cause those 10 differences to occur. less certain, or later with more certainty but also less time available for evacuees to get ready and 7 leave. However, a new finding of this study points to a partial solution. For example, the fact 8 that households respond non-uniformly if they receive a voluntary evacuation notice suggests 9 that the voluntary notice gives further information that gets weighed along with their other 10 considerations. What this could mean for emergency managers is that giving a voluntary 11 evacuation order before the required order is a good thing, but it needs to be given with 12 additional information via the media on its rationale. This would enable potential evacuees to 13 better weigh it against the other factors they are considering and thus make a decision better 14 informed about the timing and necessity of evacuating. 
